The influence of microvessel density on ovarian carcinogenesis.
Tumor microvessel density, measured by CD31 immunohistochemistry, correlates with survival in patients with ovarian cancer. CA 125 is secreted by most ovarian cancers, and we have previously shown that the rate of decline of CA 125 is also predictive of ovarian cancer survival. Because increased tumor vascularity may allow metastases on one hand, while facilitating the delivery of chemotherapy on the other, we investigated the relationship of tumor microvessel density to preoperative CA 125, residual disease, and the initial response to treatment. FIGO stage, grade, age, residual disease, and CD31 microvessel density count were correlated with consecutive patients (n = 202) diagnosed with epithelial ovarian cancer who met entry criteria. The relationship of CD31 staining to preoperative CA 125, and the rate of decline in CA 125 (slope) as a measure of initial response to therapy, was also evaluated based on complete CA 125 data. Spearman correlation and the Wilcoxon rank sum test were used for bivariate analyses. Linear and logistic regression was used for multivariate analysis. There were 21 stage I, 14 stage II, 125 stage III, and 42 stage IV patients diagnosed with epithelial ovarian cancer included in the study. More than half (N = 126) of the patients were optimally cytoreduced. Elevated microvessel density was associated with advanced stage of disease (P = 0.0453), grade (P = 0.0002), and an increased amount of residual disease (P = 0.0144). CA 125 values were higher in patients with residual disease versus patients without residual disease (P = 0.0357), and the decline in the CA 125 (slope) was less steep in patients without residual disease versus patients with residual disease (P = 0.0003). However, the initial response to chemotherapy was unrelated to the microvessel density count as measured by CD31 antibody staining (P = 0.7911). In multivariate analyses, CD31 counts remained significant in relationship to grade. Nonideal slopes, indicating decreased response, were associated with increasing age (P = 0.0008) and residual disease (P = 0.0035). Elevated ovarian cancer microvessel density count is related to advanced stage and grade of disease, and compromised potential for cytoreduction. Residual disease is associated with higher CA 125 levels and faster CA 125 decline rates. The rate of decline of CA 125 during the initial response to treatment cannot be predicted based on CD31 counts, confirming a complex relationship between tumor vascularity, metastasis, and response to treatment.